Part-of-the-sites binding and reactivity in the homooligomeric enzymes - facts and artifacts.
For a number of enzymes composed of several subunits with the same amino acid sequence, it was documented, or suggested, that binding of a ligand, or catalysis, is carried out by a single subunit. This phenomenon may be the result of a pre-existent asymmetry of subunits or a limiting case of the negative cooperativity, and is sometimes called "half-of-the-sites binding (or reactivity)" for dimers and could be called "part-of-the-sites binding (or reactivity)" for higher oligomers. In this article, we discuss molecular mechanisms that may result in "part-of-the-sites binding (and reactivity)", offer possible explanations why it may have a beneficial role in enzyme function, and point to experimental problems in documenting this behaviour. We describe some cases, for which such a mechanism was first reported and later disproved. We also give several examples of enzymes, for which this mechanism seems to be well documented, and profitable. A majority of enzymes identified in this study as half-of-the-sites binding (or reactive) use it in the flip-flop version, in which "half-of-the-sites" refers to a particular moment in time. In general, the various variants of the mechanism seems to be employed often by oligomeric enzymes for allosteric regulation to enhance the efficiency of enzymatic reactions in many key metabolic pathways.